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(57) Abstract 



A Dolvcationic bactericidal/algicidal agent containing as the active ingredient a porymer composed of repeating 
,units iq^SZdSjnS .formula ffi and hiving a number-average molecular weight of 1 ,000 or above wherem A 
'represents a single bond, oxygen, phenylene, dioxyethylene or tetramethyldisiloxane; Xr and Xr may be teamew 
|3ESl£! Sh^her andeach represents a Junterion of a quaternary salt: p and q may be Jesame w Afferent 
torn each other and each represents an integer of 1 to 6; and m represents an integer of 0 to 6. provided that A, X, . 
'Xr, p, q and m may be the same or arbitrarily different from repeating unit to repeating unit. 
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**** 

I** it LTCi2~Ci4"C*.* ) • 

i±, iiiT^-^s^^^sctt^^ »;/u* <# 
r^Bss 3 - 6 3 9 4 *h*7>*-* A**^*>»-t*>«* 

*HT*t4#nf^M# ( 6 1 - 2 4 6 2 0 5 ^<2r^ ) > 

^ > y y h tr v-ns^t^ ,| J e-/n? "J ( 4#hjbb 

6 3 - 3 1 0 8 0 8*&«), fUC'O^TVt^A* fctt'Oi'*' 
tf ij ASttta^ ( WHBB 8 4- - 2 6 6 1 0 ) #*^»f 
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L-C»ilStt#»*f L *>ftfl"CI4ft v> fc v»} Wffltf&ofc. 

*1-*#'J *^^>^E^#* s @*-C«^^^®^14i3 4^^m'?-^'(lfeO/£ 

■Tft*>*>, TE-ft* ( I ) 

^ C H 2 ^ C h 2 ^n^ CH2 ^N- .(I) 

xr x 2 - 

^ h ^ ^ f;^'vn#f^if$. »K. Xi'iJ 4.trX2"l4|B!|-4^'l4ftftoT 
.feJK, n*ttfci3»t*tt7=.*S'-e*»K p4540 f qt4|^-*7tl4*fto 
T<>ft<, 1 ~ 6 O^&T-fc >? , m»4 1 ~ 6 OfiSfc"C*'*o A, 
Xf, X 2 ", p, qfc4U f mt4^«JigU*f£rfct:|il-f 
tt|v> 0 )?*fr3*i*l*i>agLJ|l.tt**fc^ 1 o 0 0 

$ <b k#s§ki4, Tia-as^ ( i ) 
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-<CH 2 >pA<CH 2 ^ CH2 ^eN- ( I ) 

Xf x 2 " 

T*>jL<s l~6WittS.f), ml± 0 ~ 6 W|ft-e*4o 4fc. A, Xi v 
v». MUSLIM**** 9. 1 0 0 OHT- 

*«Mtff*«rE-tt3t ( i ) ****** 
(ii) 



IB-*** (Ill) 
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Y-(CH2)p A-(CH2>qY ( HI ) 



toKowrii, LtH &*tfc«rR-ttst ( I ) * * & L 

zk> x*y-;K 7*o/W->K ^vyn;V-;K 

x ^ > ^ 3 _ ;u > 7 -b h > , v?7f^*)l/A75 F, 

v> f-;U7-fe h 7 5 Kv 5>> KiJ J: **t o ^ 

±IBRi&U*^-C«ffl#*t*, ^rl2-^^ (II) ^Hi-^'J v 
>ftfr»HTIi, 4, 4 ' - vf-j v;K 2, 2' -y'f'jyiK 5> 

( 4 - \L 'J y ;u ) * 9 y > V ( 2 - e »; *j ;u ) > 9 > > l , 2 - ( 4 - f 

ijy^)xir>, 1 , 2 - v' ( 2 - kT 'J v ;u ) x 9 y > 1 , 3 - >* ( 4 - kf 
<j ->';u ) yo/O, 1, 3 - v ( 2- tf 'J ) -fuji> s l, 4 - ->' 
(4-e'J-^)7^, 1, 5 - 5> ( ) 1. 6- 
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{ 4 _ e i; *j )), ) y n y i) { jt? Hv 0 

*fcs WE-tt*( III) tjEfeStii^oy^fttUftt, 
1, 2-">**ddx^, 1, 2-^D ; Ei^> 1. 

1, 3--^nn^D/0, 1, 3 -■>"/D^yo;0 % 1, 3-v 
g-p^D/O, 1, 4-'^DDrr/, 1, 4-v f 7'n^7'^>, 
1( 4 .j;g-jfri'>, 1, 5-v?oD^>n, 1, 

1, 5-^"^>^> 1, 6 - nn^Jr-9->, 1, 6- 
•//n^A^f^ 1, 6 - 5> 3 - >> 1, 7-'^ nDA ^^ 

1, 7-->*yn^^7'^>, 1, 7 ■ya-K'vy^, 1, 8 - v> * 
uu*?9>, 1, 8 - yyn** * 9 1, 8-y3-F*M>, 
1, 2 - V ( 2-* DDifA' ) x-f- /K 1, 2-v(2-yntif 
;U ) x- -f ;K 1 , 2-^(2-3- Kxf* ) x--r;K 1,2- >* 
( 2-?nniF* f /)iP,l, 2 - ->* ( 2 - 7*n * x h * -> ) -x * 
> , 1 , 2 - ->* ( 2 - 3 - K x h * v ) x * > , p.-y^na^.fJH^ 
> -t* > % p - V ( 7* n * > f- ;u ) * > * > , p - >* ( 3 - K > f - * ) ^ > * 

m-3>(*nn.*f-*)fc>*>, m-v ? (7*n^>^;U)^>-lf>, 
m .j;(g-K>f-A')^X>» 0 . y ( ^on^f ;P)^>Hf>, o - 
->* ( 7 a * > f - ;u ) * > -t? > , o - v> ( 3 - K > f - * ) ^ > * > % 1 , 3 - 
y'O-^nya^M-l, 1, 3, Z - 7- Y 7 ^f-^V'yuit^ry, 
1, 3-^(3-yn^7 , at:;U)-l, 1, 3, 3 • f h^f ^^vo 
1, 3 - v* ( 3- 3- K7o tf;U ) - 1 , 1, 3, 3-f ^7>f 
)k/*yo^t>, 1 , 3 - v ( 4 - * a o 7*f- JU ) - 1 , 1 , 3 , 3 - r h 
7>f-;u-^vnilr-9->> l, 3 - 5> ( ) - 

1, 1, 3, 3-^h5^A^->n*-9->, 1, 3 -•>'( 4-3 - K^f 
>U ) - 1 , 1, 3, 3 - r h 7 > f - * 5> *> o * > , 1, 3 - 2/ ( 5 - 9 a 



i 
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D^>f*j-1, 1, 3, 3-fF7>f)^/vD^>, 1, 3-v 
( 1, 3, 3-f ^^f^^yD^rt^ 

1, 3 - v> ( 5 - 3 - VOt-fr ) - 1 , 1, 3, 3 - T h + frit's a 
* -*7- > > 1, S - it { 6 - * o u *s A> ) - 1 , 1, 3, 3-fF7>f 
)i/-^>n^t>, 1 , 3 - v ( 6 - 7* n ^ /\ * v ;u ) - 1 , 1 , 3 , 3 - r 
h 7 > f- ;U v v d * -9" > . 1 , 3 - it ( 6 - 3 - 4 v fr ) - 
i, i, 3, 3 . f h ^ f ;v ^ '> d * t t * C 1 1 4 o 

attIB-*:* ( I ) T*to * it** "?«L#tt*» 
Otk^fr^fili 1 0 0 0 Jtt±-C* 5^ i «J *f 4 L < »± 3 0 0 0 &±*C* 
* 0 Cft«t i)fifl'^-4o(>©-C{±-€-(0«BfiSISft** , fi:v» Q ^fil^ ril' 

^o^&izjl «9 aims *t*o 
*i&w»-«*nrK-tt^: ( i ) •cfsfcsfta**) & limsc^ &*££■# 

fflt*^^« : ®^**o a iittfc LTtt, 

LxilMiRS a***, * is «fc t>' > * 7 - ;K i-fu^^'j 

igL#fe^ib«:*S^#«:^^JfiS<:5'fc t* tOf* "K tt* 
itLTttfflLf U<, **v»tta3S*ffi#*=fif***"C<> J:v* 0 4£> 
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* - V A -C *> h 7 A> * A' : J * + A> * > •>* ^ T y * - 7 A * D 7 4 K 

( tub'* >f;P3-7A ), yfyJk/^f^T^^-n^n^ F, s 

^ . 3 .^|.ijD7 , Det>75 K£ ) * - h nr^3-^K*#SS ( £>Jx. 
If 2 - 7* o - 2 - - h n 7* a - 1 , 3 - V * - ;K 2 , 2 - v 7 a 
t.2-^Fnx^-;^), <f V *■ 7 V* 'J >^ ( M *- tf % 1 , 2 - ^ > 
X 4 V f - 7 V »; > - 3 - * > s 5 - 9 n n - 2 - > f- ;U - 4 - <Vf T'/'J 
> - 3 - * >^ ) > 7JW+U>Vf^f-*->7*- ( > * ^ > - * 

Xf-*v7*-K xf U > 1 v7 *- ) x ^oyy^ixx 

x;U02i#^ ( 1 , 4 - eA(yn^7t^-> )x^>, 1, 4 - 
( 7*n*7-fc F4-> ) - 2 - 7r>l ) QbWSL'tMt L"C, * fcJi-ffiffl^ 

*&9i*aEii+ & fctf> oft 
£4fc0O l 
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1, 4-yrn^y^5 . 93g(27 .- 8 mm o 1 ) ■£ IF 
4 , 4 » - v tf »J v )V 4 . 3 4 g ( 2 7 . 8 mm o 1 ) * M 9 S - 

> ? y _ ^ {- jgjty 1 3§f!l <0 J- f- ;U ^ - r )\> \z. #£tl* fc^'XjILfcfc^^ 
±i£:£ ( 1 ) -C£3 *t*# <; v- 7 . 6 9 g £fefe@#i: LT#fc. # <b it 

1 H-NMR, 5 (D2O, ppm); 1.8 6 - 2.6 6 ( m, 

4H), 3.58 (m, 4H), 8.57 ( m, 4H), 

9.13 ( m, 4 H ) . 
IE (KB r , cm" 1 ); 3 4 3 3, 3 0 3 8, 2 9 2 4, 

16 4 0, 1560, 15 0 8,1450, 11 80, 

814. 



1, 4 . ■>' 3 - K 7 ^ > 6 . 94g(22 . 6mmo 1 ) & £ !>' 

4 , 4 ' - t' >J ->* ;U 3 . 5 8 g ( 2 2 . 6 mm 0 1 )^^-* 

5 0mH:**L ZvmWLtms O'CT- 1 5 HIHIli Lfc. -«>E 
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±fBj£ ( 2 ) X-mZ ti&* 'J v — 7 . 3 0 g Lt#fc 0 ?4 <b *i 

<9 iSOSe L #'jif p^'ja- ;u&$flitT- 1 5, 0 0 0f^/: 0 

1 H-NMR, 5 (D2O, ppm); 2 . 24 (m, 4H ), 

3 . 44 (m, 4H), 8 . 56 (m, 4H), 

9 . 11 (in, 4 H ) . 

IE (KBr, cm" 1 ); 3 4 4 5, 3 0 2 6, 2 9 2 8, 

1640, 1 560, 1508, 1449, 11 79, 

8 1 7 -. 

nmm 3 

I" I" 
(3) 

1 , .2 - V 3 - >x * y 7 . 0 0 g ( 2 4 . 8 mm o 1 ) £ «t Xf 

4 , 4 ' - ! J tf y )V 3 . 8 8 g ( 2 4 . 8 mm o 1 ) £ ^ * ^ - )\> 

5 0mlCi^U IW^ffiU^ 0"Cri 5B$P=TOL/:o 

±lfi5t ( 3 ) * *L & # «; - 3 . 9 3 g =Sr fife ®# i: L T £ „ IH^ 
>) - <n&¥&}ft : ?-&* Y fr'*- u-->3^D7^77^-i:J; 

•5 iifl £ L T^ig^, x ? u > ^ 3 - gffi t8, OOOt^fc, 
a H-NMR, (5 (D 2 0, ppm); 3.43(8, 4H), 
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7 . 87 (m, 4H), 8.79(m, 4H). 

IE ( KB r, cm' 1 ); 3440, 3025, 2930, 

1640, 1560, 1510, 1450, 1179, 

8 15. 



p -y(^nn^-5 L ;U)^t>-^>6 . OOg ( 34 . 3mmo 1 ) & £Tf 
4, 4' . if M »J V 5 . 3 5 g ( 3 4 . 3 mm o 1 ) £ ^ 9 J - 
5 0mn:SIU - (OmmZft 8 0 'C X' 1 5 B$HS% t fc„ &\z s Z<DK 

±Ifi5$; (4)fi?tiS^'Jv-8 .41g i&&mfet Lt#/:. # ft 

►JiJ^L^^^:, #ijxf i/^'p-;H#|f 7, 5 0 0 t*o/:. 
1 H-NMR, <5 (D2O, ppm); 6.07(s, 4H), 

7.71(s, 4H), 8.63(d, 4H, 

J = 2 . 0 H 2 ) , 

9.24(d, 4H, J = 2 . 0 H z ) . 
IE (KB r, cm" 1 ); 3 4 2 2, 3 0 4 0,. 2 9 3 0, 
1636, 1560, 1502, 1447, 1161, 




+ch2hQch 2 4QOV 



. cr ci 

(4) 



7 9 5 
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ICH 2 <>H2l + GO — 

+CH2-0-CH2-n3hQn\ 
I" I" 

(5) 

p-i?(3-K^f-;U)^>-l?>l . 7 0 g ( 4 . 79mm ol ) & ± -Xf 
4 , 4' . *J \L ;l> 0 . 7 4 g ( 4 . 7 9 mm o 1 )£7-fch>5 0ml 
CJS#U £©»«*ft8 OXJ-C1 '5BSW»illtlfc 0 3fcfc* . £OEl6»ift* 

roxf;n-f ;ut:#it®S:^"3 IL/: fc ±12* ( 5 ) T-St£*t£# 

'J v- 2 . 2 4 g LTftfc, '&hiitzX ') -7-©ft¥*&$HF- 

ft 4- ;u - ? i - -> a > ? n v <9 tl'J £ L 

f- 1/ > ^ »J a - ;U^#-flT- 74, 0 0 0 X'b-otZo 

a H - NME S (DMSO-d6, ppm); 6.72(s, 

4H), 8.47(s, 4H), 9 , 41 ( d, 4H), 

10 . 06 ( d, 4H). 
IE (KB r, c m" 1 ); 3445, 3025, 2915, 

1640, 15 5 8, 1510, 1450, 1162, 

8 0 0. 

%mm 6 
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y ( 2 - 3 - K*f t PI . 0 0 g ( 2 1 . 5 mm o 1 ) & «t VP 

4 , 4 ' - V kf ->* 3 . 3 6 g ( 2 1 . 5 mm o 1 ) £ * ? J - ^ 

5 0mli:»*U :o»«t«l8 O'Ctl 5B#W»*Lfco 

±IBrt: ( 6 ) -c*$*t*# -^-4 .-2 3 g-**M6feB#fc LTftfc. #<b 

£ 19 9fl£ t #'Jxfl/^'j3- ^ifclMlT 33, 0 0 0 -C * o 

1 H-NMR d (DMS0-d6, ppm); 4 . 3 4 ( m, 
4H), 5 . 2 0 ( m, 4H), 9 . 1 6 ( xn, 4H), 
9 . 6 1 ( m, 4 H ) . 
IE (KBr, cm" 1 ); 3450, 3050, 1640, 
1555, 1442,1218, 1 180, 810. 
IJ7 

KCH2>2 <KCH2)j tXCH2*g ' + OO. "SeOH 

• ^CH2^0^CH2>2^ CH 2^ + NO^ f ^n 

I" • I" 

(7) 
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1 , 2 - ■>'( 2 - 3-Kih + '>) x ^ 
7 . 0 0 g ( 1 8 . 9 mm o 1 ) is V 4 , 4 ' - V * } ) 



2 . 96g( 18 . 9mmo 1 )^^"^50ml Ki£8?U £<0&i£ 

;M;&r&<^ #*ft*:i£IS*ia j IXL*^ * y - /Mi?g8? L«J*> 

x^x-f^HCiSftg&fcii^&L/cfc;:^ ±IS5S ( 7 ) T gE 2 *t * * M 
•7-4.0 8 g*;Ltft§fe@#i: U#fc„ # <b ft/.: -J 7 - tf>$c¥#J^ 
fi ^ ^ ;v /N . _ 5 x - -> 3 > n -r b ^ 9 7 -f - U J: »J fife L fc<S#» * 'J x 
f l/^/'Ja-^Jftjff tl 6, OOOf^.t, 
1 H-NMR 5 (D2O, ppm); 3 . 7 6 ( m, 4H), 
4 . 18 (m, 4H), 4 . 9 6 ( m, * 4H), 
8.53(m, 4H), 9 . 1 0 ( m, 4 H ) . 
IR ( KB r, cm" 1 ); 3448, 3045, 1640, 
1550, 1435, 1218, 1175, 800. 



-KCH2>o S i 0 S UoH2h^\{~y^ 
3 Me Me 3 ~ W ( - 

(8) 

1 , 3 - v ( 3 - 3- K7n fcf/U ) - 1 , 1 , 3 , 3 - r h 7 * f" V v 
o^^> 3 . 0 0 g ( 6 . 3 8 mm 0 1 ) *t>'4, 4 ' - v tf V V /U 
1 . 00g(6 . 3 8mmo 1 )t>^-H0ml fc»'#U -Oigt!* 

/M:££\ &*#^ftfc&I££ls]J|XL*:&, * /-/H:?gFfi?LififJO 



3 Me Me 3 
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■7-3.00 g*®&®Wt Uttlfc. 'J 

X H - NMR « (DMSO-d6, ppm); 0.05(s, 

1 2H ) , 0 . 4 3 (m, 4H), 1 . 9 2 ( m. 4H ) . 

4.59(m, 4H), 8.69(m, 4H ) , 

9 . 2 6 ( m, 4 H ) . 
IE ( KB r, cm" 1 ) ; 3 4 6 0, 3 0 5 0, 2 9,6 0, 

1640, 1560, 1445, 1255, 1185, 

1060, 820, 800. 

KCH2^l + nQkcH 2 %C N "MeOiT 
-HCH 2 ){n3kCH2%C N+ ^ 

r i" 

(9) 

lt 4 _ *; g _ p y > 6 . 9 4 g ( 2 2 . 6 mm o 1 ) £ * 1 . 3 - 
V ( 4 - 'J v ;w ) 7* n > 4 . 4 8 g ( 2 2 . 6 mm o 1 ) * > 9 J ~ & 
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jijfr^-jti: ¥ — 5 x-v 3^^Q7^77^-i:iO il'JSE L tz ££1^ 

^ijifl/^'ja - fl'&JMt'C 6 4, OOOt'^/c, 

1 H-NMR £ ( D2O + DMSO - d6, ppm); 1.63(m, 

6H), 2.53(m, 4H), 4 . 1 1 ( m, 4 H ) , 

7.52(d, 4H, J = 0.36Hz), 8 . 35 ( d, 

4H, J = 0 . 3 6 H z ) . 
IR (KB r, cm" 1 ); 3 4 5 0, 3 0 3 0, 2 9 2 0, 

1640, 1555, 1450, 1175, 820. 

%mm 10 

CICH 2 <> CH 2 CI + 0 CH2 %C N HmT 
-tCH 2 OcH 2 40cH25 g O^ 

or 'or 

(10) 

p .*j(_9uujtf-fr)'0-V>6 . 0 0 g ( 28 . 6 mm 0 1 ) HXV 1 

1 , 3 - V ( 4 - 'j y ;U ) 7 n > 5 . 6 6 g ( 2 8 . 6 mm o 1 ) £ > 

^7-^6 0mli:»)!fU £©»flE*ft8 O^Cri 5B#W»*Lfc. & 

±S£3t (10) T-|E£ft& * >; v- 4 . 5 0 g «rlLSfe@#fc L 
Tftfc. '&btitz# 'J V- o&spJij^i:**'^- 5 x- v 3 > * p 1 h 

4 0, 0 0 0 t^/:. 

*H - NMR d ( CD3OD, ppm); 1 . 7 1 ( m, 2H), 
2 . 59 ( t, 4H, J = 0.48Hz), 5 .88(8, 
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4H), 7.14(s, 4H ) , 8 . 07 ( d, 4H, 

J = 0.48Hz), 8.98(d, 4H, 
J = 0 . 4 8 H z ) 

IR ( KB r, cm" 1 ); 3423, 3040, 1637, 

1510, 1470, 1155, 829, 758. 

%mm ii 

-tCH 2 -0- CH 2- +N D^ CH2 %C N+ ^ 

r I" 

(11) 

p . V ( 3 - K * f" ) '1 > * > 0 . 24g( 0 . 67mmo 1 ) $5 £ 
1 , 3-y(4-t' l Jvil')7 , D/0 0.13g(0.6 7mmol ) £ 7 
t^lOml fc»«*U £*>»ifc*ft 8 O'Ctl 5 B# ffi ft% L 0 

( 1 1 ) ?*3*L*#yv - 0 . 3 2 g**±feffl#fc Ltflfc. ftfeftfc 

iWfeLfcfS*^ #«;xf-u>^'J a-zujftJUi-ce 0, OOOf*?/:, 

1 H-NMR 5 (DMSO-d6+D20. p pm ) ; 2.00 
( m, 2 H ) , 2 . 9 3 ( m, 4 H ) , 
5.72(m, 4H), 7.55(s, 4 H ) , 

8 . 03 (m, 4H), 8.97(m, 4H). 

IR (KB r , cm" 1 ); 3 4 5 0, 3 0 5 0, 1 6 3 8, 
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1542, 1510, 1440, 1152, 802. 

nmm 1 2 



Cco^fL.^^S:iai!)^^-? L ^ J --T^^^r^*x ?# tt fc it ft * S J R 
fc £ ±ia* (i2)tIH^'iv-4.5 0g *K»feH#fc t 

46, OOOt^/:, 

*H - NMR 5 (D2O, ppm); 2 . 1 0 ( m, 2H), 

3 . 1 3 ( m, 4E), 4 . 1 0 ( m, 4H ) , 

4 . 8 2 ( m, 4H), 8 . 0 6 ( d , 4 H, 

J = 5 . 4H z ) , 8 . 7 5 ( d, 4H, J = 5 . 4H z ) 
IE (KB r, cm" 1 ); 3 4 2 0, 3 0 4 5, 1 6 4 0, 
1505, 1470, 1155, 829. 



MeOH 
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1 3 



MeOH 



WH2>2^CH2%04CH2)2 + N^ CH 2>^wN^ T 

I" I" 

(13) 



1 , 2-y(2-3-Ki.K->) x ^ 
5 . 00 g( 13. 5 mm o 1 ) 35 & TF 1 , 3 - V ( 4 - M U *J *> ) f n * 
>2.68g(13.5 mm o 1 ) * * * </ ~ * 4 0 m 1 \Z ®M L, 

ojc^^x^t /ufcffifcJK**$«bfc * - ±E* (13) t$?*i-4 

if l/^/'j3-^Iif 5 1 , 0 0 0 t*c/: o 

a H - NMR 5 (D2O, ppm); 2 . 2 0 ( m, 2H), 

3 . 10 (m, 4H), 3 . 6 6 ( m, s, 4H), 

4 . 0 3 ( m, 4 H ) , 4 . 7 7 ( m, 4 H ) , 
8 . 01 ( d, 4H, J = 5 . 4H z ) , 
8.73(m, 4H, J=5.4Hz). 

IR ( KB r, cm" 1 ); 3 4 1 5, 3 0 4 8, 1 6 4 0, 
1510, 1455, 1150, 829. 



%mm 1 4 
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CICH2 W CH2CI 



MeOH 



fCH 2> ^CH2-N3KCH2%CN + }n 

O cr cr 

(14) 

o . •>*(^Dn^fil/)'<>-t'i'2 . OOg ( 11 . 4mmo 1 ) is «£ t>' 

1 , 3-y(4-^iv^)/D'^2.26g(11.4mmol ) £ > 
^ y-;W2 Om 1 fc'fcfcU :o»«tftB O'Ctl 5B#P5Ss£U/Ce * 

fcfc ±E* ( 1 4 ) -CSE«*t4#y 4 . 2 0 g UT 

ftfco ftfcftfctfU ^- fr*^'^ U-'/i'/^dt^ 

2 3, 0 0 0 o fc 0 

1 H - NMR 8 (D2O, ppm); 2.18(m, 2H), 

3 . 1 8 ( m, 4 H ) , 6 . 0 0 ( m, s, 4 H ) , 

7 . 3 8 ( m, 2H ) , 7 . 7 0 ( m, 2H), 

8 . 0 3 ( m, 4 H ) , 8 . 7 6 ( m, 4 H ) . 

IE (KBr, cm" 1 ); 3420, 3050, 1635, 

1510, 1465, 1150, 820, 755. 
1 5 



CICH 2 -0 CH 2 CI + QQ 



MeOH 




^CH 2 Hf>CH 2 ^^N^ 

w cr cr 



(15) 
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p . V ( fp d d * f- Ar ) -fc* y 2 . 24g( 12 . 8 mm b 1 ) £ «t V 
2 , 2 ' - v V ') ^ 2 . 0 0 g ( 1 2 . 8 mm o 1 ) £ * 9 J - 
5 0mll:ilfiU Z. <Oi#i£* ft 8 0 *C T* 1 5 B#ffij§«E L £ 0 

±K* (15 (tlH^'^-l . 50 g**£@#i: Ltllf;, ?# <b 

J: «3i»J5E Lfc**, # U xf^^ U a - *i&JUI-e 2 , 2 0 0 -Cfcofco 
1 H - NMR £ (D2O, ppm); 5.40(d, 1H>, 
6.30 ( m, 1 H ) , 6.64 (m, 1H), 
7.13 (m, 4 H ) , 7.71(m, 6 H ) , 
8 . 15 ( d, 2H), 8 . 5 3 ( m, 1 H ) . 
IR (KB r , cm" 1 )'; 2930, 2480, 1940, 
1710, 1615, 1580, 1505, 1440, 
1310, 1200, -1 080, 890, 760. 

%m.m i~i 5 -e&btitz* >; v-* x trjfcKWSi^^^TftMSitil* 

( 1 ) #RS4* 
tt8*«5*#l*Lfc. 

SD1 BsiB&cillus subtilis 

I . F . 0 . 3 0 0 7 ( fc^-W ) 

Ec:Escherichia coli N.I. H.J. 
( *8§® ) 

Pa:Pseudomonas aeruginosa 

1 . a . m . 1 0 5 4 ( mm® ) 
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Sa: Staphylococcus aureus 

A.T.C.C. 6 5 3 8 p ( 7* K * #E ) 
S s : S h i g e 1 1 a sonnei ( fcMm ) 
St:Salmonella typh in u r i u m 

( *X 5 f-7 *W ) 
An:Aspergillus niger 

A.T.C.C. 6275 (!:•) C^tK ) 
Ps : Pen i c i 1 1 i urn steckii 

I . A . M . 7 0 4 8 ( IffrV ) 

( 2 ) f£I£^i£ 

gftffll 1 - 1 5 "?» P> JifcaK 'J «rJE?l»:jff* L, 20 O^g /ml* 
■e-*L-f*L«tt Lfc. iOWS5St*fflv» % 2 0 0, 1 0 0 , 5 0 , 25, 
10, 5, 2.5, l^g/ml *JK*:*-*#3R tTttft* Lfc 0 

7* h > i o g «t if tt-fb tF'jnsgBioooaii: u fc <> 

0 ) 1 Om 1 i^ftLfcKRff «<9, 3 0 'CUT 4 8 BSRJiS* Lfclfe 
2 0'C Lfc«*{fcttH0J&*»fc L£„ »«b *ifc.tt#ifc9 m 1 

1 It 1 0ml L3=K»tffcWK £*L«r±K©iKf*M lm 1 
ffiLraiSlJfc 3 O'CC-C 3 0#fflfls/B£-£fc o fMJ&, ^llml £M® 
7K1 0 Om 14CSAI^-«U1 :«llm 1 *fM* L T^JS 

mi itzo zixh<Dft%m*<omwzztL?ix&Ti-*ti3&i- x *> 2 h\z 

Hk ) 5m 1 *ILH*3 0 , CCt2 BHflJfc«Lfco : H: 

*JKlffl^f* ( B*ttW#-f- h f** h n- xf^igiUi ) 5ml S-SK U@*t> 
A: ?£ 1 0 // 1 * fin x 3 0'CCT4Br^«L/:, 
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itmwi 

SL*ttfcH#fc<i:**a****ft** ( 1 6 ) > ( 1 7 ) fci.tf 

ti h <o it # © ft 'MfcM * S t± v> r ft <o {ft i*® * n a v»t t 

10'0/.g/ml W±"C* <K k^^* v ^ t^JBLfco 

(19) i;ov»Tfcn#fcR«*ffo'fc. »*<rWi:< 



4 
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*1* 



ft/.MR*ft£ ( // g / m 1 ) 





Bs 


Ec 


Pa 


Sa 


An 


Ps 


Ss 


St. 




















(1) 


5 


2.5 


5 


2.5 


5 


5 


5 


10 


(2) 


5 


5 


5 


5 


2.5 


5 


5 


10 


(3) 


10 


5 


5 


5 


10 


10 


10 


5 


(4) 


2.5 


1 


2.5 


2.5 


5 


2.5 


2.5 


1 


(5) 


5 


5 


10 


5 


5 


10 


5 


5 


(6) 


10 


10 


10 


5 


10 


5 


10 


5 


(7) 


10 


10 


25 


5 


25 


10 


10 


10 


(8) 


10 


5 


10 


10 


25 


5 


10 


25 


(9) 


2.5 


5 


5 


5 


10 


5 


5 


5 


(10) 


1 


1 


2.5 


1 


2.5 


2.5 


1 ' 


1 


(11) 


5 


5 


5 


10 


5 


10 


5 


5 


(12) 


5 


5 


10 


10 


10 


25 


5 


5 


(13) 


5 


5 


2.5 


5 


10 


2.5 


2.5 


5 


(14) 


5 


5 


10 


5 


10 


10 


5 


5 


(15) 


25 


10 


10 


5 


10 


25 


10 • 


10 



(16) 


100 


100 


100 


100 


100 


100 


100 


100 


0 


(17) 


100 


100 


200 


>200 


200 


100 


100 


100 




(18) 


100 


>200 


100 


100 


>200 


200 


100 


>200 


« 


(19) 


10 


25 


5 


10 


25 


10 


25 


10 





( a ) ( 1 9 ) <*> 
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1**0112 ( 

( 1 ) emsigi 

• Chi ore 11a Vulgaris 

• Oscillatoria Chlorina 

( 2 ) ttK#& 

±BBO«*fiJ:0 f M**D e tme r U 2 5"C©AI«» 

»rtUTJt*U«K*fc1"4. D e tme r^tflOl / 3#fl« 

[Ca(N0 3 ) 2 1-Og KCl 0.25g MgS0 4 -7H 2 0 
0.25g KH 2 P0 4 0.2 5 g FeCl 3 0 . 0 0 2 g / H 2 0 

( 3 ) !*^3&* 

*2*Efc**«©**8*»***+* *2 ******* .M ^*S0O 
1~ 1 5 X'&htitztf 'J -7- liv^rtt t^^TfSztET-^n^^^* 
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^2^ 



Chlorella Vularis Oscillatoria Chiorina 



(1) 5 

(2) 5 

(3) 5 

(4) 1 

(5) 2.5 

(6) 5 

(7) 2.5 

(8) 5 

(9) 5 

(10) 1 

(11) io 

(12) 5 

(13) 2.5 

(14) 2.5 

(15) 10 

(16) 50 

(17) 50 

(18) >100 

(19) 5 



10 
5 

2.5 
1 

2.5 
2.5 
5 
5 

2.5 
1 

10 
5 
5 
5 

10 

>100 
50 
100 
5 
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(19)) *>**lJt=-=>v>T* *#Jttffl«0*±0*»o'^b^e»*#J^«J* 

( 2 ) K^^fe 

gttffl ( li^J## ( 2 ) , (4), (9), (• 1 0 ) ) *fcttJMMI<» 
*0#*( 19)) Oi«**U#»Lt, 1 %7K^f^«r^^-r^o 

0ml 0 Omg ) «r*lS±*:^-t:Rft»t 

mm : ( b*s* h u t* b v-**3e%* ) 3 ccc 

3 0 'CUT 4 a 

( 3 ) K^^* 

*ttfl2> 4, 9, i o-e#fe*tfc#»i^--e«iau*:**icttv»-f*i 
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mm 



(N/10cm2) 



(N/10an2) 



(N/10cm2) 



(N/10cm2) 



(2) 65 

(4) 5 

(9) 45 

(10) 3 

(19) 250 



20 
0 
7 
0 

60 



120 
10 
90 
8 

1060 



30 
0 

15 
2 

260 



11110 



450 



24000 



680 
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1 . Tffi-ftS ( I ) 

Xf X2 

^iONor^t^ 7*gM*>. IfcfiM*^ «SBM*>* 

»«-f*>s mm**** v>mi*y* 

+CH20-CH2-N3KCH2)3CN\ 

cr cr 

(10) 
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5 . TE-ttS ( I ) 

xr x 2 " 
A B yM*>, *«<r*>'* m<*>> «** 

m**4*>s ****** * 

7 . -**( I ) <K A#7xsU>«, pUillfq^Cl, m*»0« 
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9 . Haltm^*'^: 




i o . w**6E*o-ft* ( i ) -c**>**Laiioaiu*tt^^ & 
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WW^^N- (I) 

V^o ) 
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#<7>|SEl5-10liS£HfrU (21)] 

1 . (MR) 



3 . 

4 . (INK) 

5 . TIB-flS:^ ( I ) 



^CH2^CH2>q + N3 (CH2)iir C N+ " 

xr x 2 



(i) 



A D p/^, *BH*>. **** 

4**, M**4*">* *»'<* 5 '* y^K**^ *mw*>8M*>, * 

7 . I )*> Ai'7xi^*, pfiilfq^l. xn*'0 4 

MjE*nftH« (i 9*> 
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8 . HjgLJUtt*** 




cr cr 



9 . IRXLJUtt*'* 



fCH20 CH 2- N D^ CH 2%C N V 

cr cr 



«jE«nf=ffl«K (i 9*) 
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